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TAMPER EVIDENT CLOSURE WITH HINGED
BAND

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to a closure for a
container, and more particularly to a closure having an
end cap and a tamper evident band connected to the end
cap by a plurality of severable bridge portions and a
non-severable tether where the bridge portions are sev-
ered during removal of the end cap from the container
and the tamper evident band remains connected to the
container and hingedly connected to the end cap by the
non-severable tether.

2. Description of the Related Art

Closures or caps for containers typically are of the
threaded screw or snap type construction and are uti-
lized to close the mouth of the container in either a
resealable or non-resealable manner. In order to provide
an indication to a consumer that the cap has been tam-
pered with and the product within the container possi-
bly tainted, various types of tamper evident members or
“pilfer bands™ have been utilized in conjunction with
such caps.

A simple way to provide tamper evidence for a cap 1S
to include a pilfer band attached to the open edge of the
cap where the pilfer band is broken or severed from the
cap when the cap is removed. A similar type of cap is
shown in U.S. Pat. No. 4,432,461 which includes a skirt
or annular side wall having a ring or pilfer band con-
nected to the open end of the skirt by a plurality of
severable bridge portions where one of the bridge por-
tions is enlarged so that it does not sever with the re-
maining bridge portions. Mere rotation of the cap, how-
ever, provides for removal of the pilfer ring from the
container so that the pilfer ring remains connected to
the cap. |

U.S. Pat. No. 4,394,918 discloses another type of cap
and pilfer band having a plurality of severable, and one
non-severable, bridge portions where the pilfer band
preferably remains attached to the container after un-
screwing of the cap, but can be removed simply by
exerting a pull on the unscrewed cap. When this cap 1s
reinstalled to the container, however, a portion of the
pilfer band cooperates with the severed bridge portions
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to space the pilfer band a slight distance from the cap .

and provide an indication of tampering.

Due to the easy removal of the pilfer bands from the
containers, these types of closures do not provide ade-
quate evidence of tampering. For instance, after re-
moval of the cap and pilfer band, the severed bridge
portions can be reconnected and the cap and pilfer band
reinstalled on the container. In view of the recent re-
ported instances of tampering, such recapping efforts
are within the capabilities of tamperers.

It therefore is desirable to provide an end cap having
a tamper evident band connected to the open end of the
end cap where the band remains connected to the con-
tainer and the end cap after removal of the end cap
where a user will be provided evidence of tampering if
the band is removed and the end cap reinstalled without
the band and, since the band is not removable from the
container without significant distortion of the band,
reinstallation of the significantly distorted band and
reconnected end cap provides clear evidence of tamper-

ing.
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SUMMARY OF THE INVENTION

The invention provides a closure for a container hav-
ing a tamper evident band which remains on the con-
tainer after the closure is removed. The closure includes
a substantially cylindrical end cap closed at a first end
thereof by a top surface, open at a second opposite end
thereof and including an annular side wall having a
predetermined length extending between the first and
second ends. An annular band is provided having a first
side positioned proximate the second open end of the
end cap and a plurality of severable bridge members
connecting the first side of the annular band to the
second open end of the end cap at a plurality of prede-
termined positions about the periphery of the annular
band and the end cap thereby forming, between the
bridge members, a plurality of slits extending between
the first side of the annular band and the second end of
the end cap. A member for affixing the annular band to
the container also is provided as well as a tether mem-
ber connected between the first side of the annular band
and the second open end of the end cap for providing
limited movement between the annular band and the
end cap during removal of the end cap, for enabling
removal of the end cap from the container without
distorting the end cap or the annular band, and for
enabling the annular band to remain affixed to the con-
tainer by the affixing member after removal of the end
cap, the tether member remaining attached to both the
end cap and the annular band.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a container including
the closure assembly of the invention illustrating the
end cap being disconnected from the container;

FIG. 2 i1s a partial elevational view of the closure
assembly and container of FIG. 1 illustrating the un-

opened state of the closure assembly;

FIG. 3 is a partial elevational view of the closure
assembly and container of FIG. 2 illustrating initial
unthreading of the end cap from the container;

FIG. 4 is a partial elevational view of the closure
assembly and container, similar to FI1G. 3, illustrating
continued unthreading of the end cap from the con-
tainer, severing of the bridge portions and flexing of the
tether;

FIG. 5 is a lateral cross-sectional view of the closure
assembly of the invention taken along the line 5—5 of

FIG. 2 and in the direction indicated generally;

FIG. 6 is an elevational view of another embodiment
of the closure assembly of the invention in its unopened
position; | |

FIG. 7 is a partial elevational view of the closure
assembly of FIG. 6 illustrating initial severing of the
bridge portions and flexing of the tether which occurs
during initial rotation of the closure with respect to a
container neck;

FIG. 8 is a partial elevational view of the closure
assembly, similar to FIG. 7, illustrating further flexing
of the tether which occurs during further rotation and
removal of the closure from the container neck; |

FIG. 9 is a fragmentary sectional view of the closure
assembly of the invention illustrating the position of the
threads of the end cap and the container neck in the
unopened position shown in F1G. 6;

FIG. 10 is a fragmentary sectional view of the closure
assembly of the invention illustrating the position of the
threads of the end cap and the container neck during
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initial rotation of the end cap and flexing of the tether as
shown in FI1G. 7; and

FI1G. 1115 a fragmentary sectional view of the closure
assembly of the invention illustrating the position of the
threads of the end cap and the container neck during
further rotation and removal of the end cap and flexing
of the tether as shown in FIG. 8. |

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 14, an embodiment of the clo-
sure of the mmvention is designated generally by the
reference numeral 10. Preferably, the closure 10 1s made
of plastic and designed for threaded engagement about
the neck of a contatner 12 for closing the open mouth of
the container 12. It is to be understood, however, that
the material of the closure 10 can vary and the closure
10 can be utilized in a variety of applications.

The closure 10 i1ncludes a removable end cap 14 and
a non-removable pilfer band 16 which remain con-
nected by a tether 18 before and after removal of the
end cap 14 from the container 12. As will be explained
below, the pilfer band 16 securely is connected to the
container 12 and cannot readily be removed from the
container 12 without significant distortion of the pilfer
band 16.

The end cap 14 preferably is cylindrical in shape and
includes a first end 20 closed by a top surface 22, a
second opposite open end 24 and an annular side wall 26
interconnecting the first end 20 and the second end 24.
Preferably, to assist in gripping the end cap 14, the
exterior of the side wall 26 includes ribs 27. Addition-
ally, the interior surface of the annular side wall 26 is
formed with threads (not illustrated) for cooperative
threaded engagement with corresponding threads 28
formed on the container 12. If desired, the end cap 14
can be designed for snap-type engagement or a combi-
nation of threaded and snap engagement with the con-
tainer 12 (not illustrated.) |

As FIGS. 2 and 5 tllustrate, the second open end 24 of
the end cap 14 is connected to a first end 30 of the pilfer
band 16 by a plurality of severable bridge portions 32.
The bridge portions 32 preferably are tapered at one
end and are spaced about the circumference of the first
end 30 at a plurality of predetermined positions thereby

forming a plurality of through-slits 34 between the

bridge portions 32 which extend between the second
end 24 of the end cap 14 and the first end 30 of the pilfer
band 16. As will be explained below, when the end cap
14 1s unthreaded from the container 12, the bridge por-
tions 32 are severed to enable removal of the end cap 14
from the container 12.

To assist in forming the bridge portions 32, the pilfer
band 16 can include inwardly tapered portions 35 which
accept a tooling member (not illustrated.) Alternatively,
the bridge portions 32 and 34 can be cut with a knife
blade or any other desired way.

As FIGS. 2-4 jllustrate, the tether 18 i1s formed as a
flexible strap member by a slot 36 formed in the pilfer
band 16 and forms a portion 4 the first end 30 of the
pilfer band 16. The tether 18 includes a first end 38,
connected to the second open end 24 of the end cap 14
by a non-severable engagement portion 40 and a second
opposite end 42 connected to the pilfer band 16. The
slot 36 has a predetermined length extending about a
portion of the periphery of the pilfer band 16 and in-
cludes first and second opposite ends.
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Briefly, in operation, after the container 12 i1s filled
with the desired contents, the closure 10 axially 1s
forced onto the container 12 over the threads 28 until 1t
obtains the position illustrated in FIG. 2. Upon initial
unthreading of the end cap 14 to the right with respect
to FIG. 2, the closure 10 achieves the position 1illus-
trated in F1G. 3 where the end cap 14 and pilfer band 16
slightly rotate and the end cap 14 shightly moves axially
upward with respect to the container 12 by means of the
threaded engagement. Accordingly, the bridge portions
32 sever and the tether 18 begins to flex or bow outward
enabling the desired axial and rotational movement.
Upon continued unthreading of the end cap 14, the
closure achieves the position illustrated in FIG. 4 where
the tether 18 flexes further outward but still remains
connected to the end cap 14 by its first end 38 through
the non-severable engagement portion 40 and to the
pilfer band 16 by its second end 42. Upon further un-
threading and axial movement of the end cap 14, the
closure 10 achieves the position illustrated 1n FIG. 1
where the end cap 14 can be removed from the con-
tainer 12 with the tether 18 still connected between the
end cap 14 and the pilfer band 16.

Thereafter, the contents within the container 12 can
be dispensed as desired with the end cap 14 remaining
attached to the pilfer band 16, and thus the container 12,
to prevent misplacement of the end cap 14. When dis-
pensing is completed, the end cap 14 can be rethreaded
onto the container 12 without breaking the tether 18. If
desired, the end cap 14 can be removed from the pilfer
band 16 by cutting the tether 18 or exerting a significant
pull on the end cap 14 which permanently deforms the
tether 18 before i1t 1s severed from the pilfer band 16.

Accordingly, evidence of tampering is provided in
one of two ways. First, the user can be provided with a

~ warning not to use the contents of the container 12 if the
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pilfer band 16 1s not on the container 12. Thus, tamper-
ing by removing the end cap 14 and pilfer band 16,
cutting the tether 18 from the end cap 14 and then rein-
stalling just the end cap 14 will be hampered. Second,
tampering by removing the end cap 14 and pilfer band
16, reconnecting the bridge portions 32 and reinstalling
both the end cap 14 and the pilfer band 16 to the con-
tainer 12 also will be hampered. Specifically, due to the
attachment of the pilfer band 16 to the container 12, as
will be described below with regard to the embodiment
of FIGS. 6-11, the pilfer band 16 cannot be removed

without causing vistble damage thereto. Additionally,

" the outward flexing of the tether 18 during unthreading
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of the end cap 14 causes visible distortion of the tether
18. Accordingly, with the closure 10, not only can the
end cap 14 be retained to reduce misplacement, but
clearly visible evidence of tampering is provided.
FIGS. 6-11 illustrate an alternate embodiment of
the invention where common elements are referred to
by the same reference numerals. In this embodiment,
the closure 110 includes an end cap 114, pilfer band 116
and tether 118 where the tether 118 1s modified from the

“tether 18 of the embodiment of FIGS. 1-5.

FIGS. 9-11 illustrate the connection between the
pilfer band 116 and the container 12. Preferably, the
contamer 12 includes one or more threads 128, an annu-
lar shoulder 150 and an annular flange 152 which is
designed for cooperative snapping engagement between
an interior annular rib 154 formed on the inside surface
of the pilfer band 116. Accordingly, during assembly of

~ the closure 110 to the container 12, the rib 154 1s forced

over the flange 152 and the pilfer band 116 rests on the
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shoulder 150. Due to the close cooperative engagement

between the flange 152 and the rib 134 and the seating
of the pilfer band 116 on the shoulder 150, it 1s difficult
to remove the pilfer band 116 from the container 12
without significant distortion of the pilfer band 116.
This inhibits a tamperer from reinstalling the end cap
114 with reattached pilfer band 118 as described above.

As FIGS. 6-8 illustrate, the first and second ends 138
and 142 of the tether 118 both are connected to the
pilfer band 116 and the slot 136 is closed at both ends to
form the tether 118. The tether 118 includes an engage-
ment portion 140 for connection to the second open end
124 of the end cap 114 which is positioned intermediate
the first and second ends 138 and 142 of the tether 118.

Accordingly, the closure 110 initially is positioned as
illustrated in FIGS. 6 and 9. Upon initial unthreading of
the end cap 114, the pilfer band 116 slightly rofates with
the end cap 114 and the end cap 114 slightly moves
axially upward away from the pilfer band 116 to sever
the bridge portions 132 and flex the tether 118 as ilius-
trated in FIGS. 7 and 10. Upon continued unthreading
of the end cap 114, the tether 118 flexes to the position
illustrated in FIGS. 8 and 11 where the end cap 114 can
be removed from the container 12 with the tether 118
still attached to the end cap 114 and the pilfer band 116.

It is to be noted that in the embodiment of FIGS.
6-11 the tether 118 is modified and provides only axial
movement of the end cap 114 with respect to the pilfer
band 118. The installation and operation of the embodi-
ment of FIGS. 6-11 otherwise 1s the same as in the
embodiment of FI1GS. 1-3.

Modifications and variations of the present invention
are possible in light of the above teachings. A specific
dimension, material or construction is not required so
long as the assembled device is able to function as herein
described. It is therefore to be understood that within

the scope of the appended claims, the invention may be

practiced otherwise than as specifically described.
What is claimed and desired to be secured by Letters
Patent of the United States 1s: |
1. A closure for a container having a tamper evident
band which remains on the container after the closure is
removed, comprising:

a substantially cylindrical end cap closed at a first end
thereof by a top surface, open at a second opposite
end thereof and including an annular side wali
having a predetermined length extending between
said first and second ends;

an annular band having a first end positioned proxi-
mate said second open end of said end cap

a plurality of severable bridge means directly con-

~ necting said first end of said annular band to said
second open end of said end cap at a plurality of
predetermined positions about the periphery of
said annular band and said end cap thereby form-
ing, between said bridge means, a plurality of slits
extending between said first end of said annular
band and said second end of said end cap;

means for axially. affixing said annular band to the
container at a predetermined initial axial instali-
ment position with respect to the container and
restricting axial movement of said annular band
during removal of said end cap; and

tether means connected between said annular band
and said second open-end of said end cap for pro-
viding limited movement between said annular
band and said end cap during removal of said end
cap, for enabling removal of said end cap from the
container without distorting said end cap or said
annular band, and for enabling said annular band to
remain affixed to the container by said means for
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affixing after removal of said end cap, said tether
means remaining attached to both said end cap and
said annular band, said tether means including an
elongate flexible strap member having a first end
connected to said second open end of said end cap
and a second opposite end connected to said annu-
lar band.

2. The closure as defined in claim 1 wherein said strap
member is formed as a portion of said first end of said
annular band by a slot formed in said annular band and
forms a portion of said first end of said annular band,
said slot having a predetermined length extending about
a portion of the periphery of said annular band and
having first and second opposite ends, said first ends of
said slot being open to one of said slits to form said first
end of said strap and said second end of said slot being
closed by a portion of said annular band to form said
second end of said strap. -

3. The closure as defined in claim 1 wherein said
tether means enable axial movement between said end
cap and said annular band.

- 4. The closure as defined in claim 1 wherein said
tether means enable rotational movement between said
end cap and said annular band.

5. The closure as defined in claim 1 wherein said
tether means-enable both axial and rotational movement
between said end cap and said annular band.

6. A closure for a container having a tamper evident
band which remains on the container after the closure is
removed, comprising: |

a substantially cylindrical end cap closed at a first end
thereof by a top surface, open at a second opposite
end thereof and including an annular side wall
having a predetermined length extending between
said first and second ends;

~ an annular band having a first end positioned proxi-

mate said second open end of said end cap;

a plurality of severably bridge means connecting said
first end of said annular band to said second open
end of said end cap at a plurality of predetermined
positions about the periphery of said annular band
and said end cap thereby forming, between said
bridge means, a plurality of slits extending between
said first end of said annular band and said second
end of said end cap;

means for affixing said annular band to the container;
and

tether means connected between said annuiar band
and said second open end of said end cap for pro-
viding limited movement between said annular
band and said end cap during removal of said end

- cap, for enabling removal of said end cap from the
container without distorting said end cap or said
annular band, and for enabling said annular band to
remain affixed to the container by said means for
affixing after removal of said end cap, said tether
means remaining attached to both said end cap and
said annular band and including an elongate flexi-
ble strap member having first and second opposite |
ends connected to said annular band and connected
to said second open end of said end cap at a posi-
tion intermediate said first and second ends of said
flexible strap member.

7. The closure as defined in claim 6 wherein said strap
member is formed as a portion of said annular band
between a slot formed in said annular band and end first
side of said annular band, said slot having a predeter-
mined length extending about a portion of the periphery
of said annular band and first and second opposite ends

closed by respective portions of said annular band.
% ¥ X ¥ Xk |



[_ UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 5 215,204

DATED ! June 1, 1993

1t is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Column 3, line 61, "4" should be --of--;

Column 6, line 14, "ends" should be --end--;

Column 6, line 38, "severably" should be --severable--;

Column 6, lines 63-64, "end first side"” shculd be
--gsalid first end--.

Signed and Sealed this
\ Twenty-1ifth Day of January, 1994

BRUCE LEHMAN

Attesting Officer Commissioner of Patents and Trademarks
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